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REACTOR TRIP DUE TO POLE DISAGREEMENT ON 345 kV BREAKER 
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On December 22, 1998, at 0827 EST, an automatic reactor trip occurred while at 100 percent power. The reactor trip was 
initiated due to a turbine trip which occurred upon loss of load when the main generator breaker was opened as a result of 
a pole disagreement in 345 kV breaker 163. 	Bus 4 failed to transfer from the Unit Auxiliary Transformer to the Reserve 
Auxiliary Transformer. 	Additionally, a 	voltage transient on Buses 5 and 6 caused some safety related and non-safety 
related equipment to trip or stop. 

This event was caused by an auxiliary switch linkage pin in breaker 163 that fell out preventing the linkage from actuating 
the auxiliary contact thereby causing the pole disagreement when the breaker was opened. 

The breaker 163 auxiliary switch linkage pin that fell out was reinstalled with new retaining clips. 	The eleven remaining 
auxiliary switch link pins and associated clips were verified to be installed on breaker 163. 	The remaining seven 345 kV 
breakers were visually inspected and it was verified that the auxiliary switch linkage pins and their associated clips were in 
place. 	The 345 kV breakers will be inspected periodically to ensure the auxiliary switch linkage pins and their associated 
clips are in place. 
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I. 	Description of Event 

On December 22, 1998, at 0827 EST, an automatic reactor trip occurred while at 100 percent power. The reactor trip 
was initiated due to a turbine trip which occurred upon loss of load when the main generator breaker [EL] was opened 
as a result of a pole disagreement in 345 kV breaker 163 [FK]. 

The event occurred when breaker 163 was opened for routine offsite line maintenance. All three poles opened but the 
auxiliary switch for pole "C" did not actuate. This caused a pole disagreement to be detected in breaker 163. The 
breaker failure circuitry then sent trip signals to 345 kV breakers 11, 632, the main generator breaker, the six Unit 
Auxiliary Transformer (UAT) [EA] feeder breakers for Buses 1 through 6, and other miscellaneous breakers. This 
resulted in a loss of turbine load and caused a turbine trip and subsequent reactor trip. It also initiated a UAT to 
Reserve Auxiliary Transformer (RAT) [EA] transfer on Buses 1 through 6 as expected when the UAT supply breakers 
trip. (Refer to Figure in LER Section V). 

The plant tripped as designed and station buses transferred to the RAT on the loss of the UAT supply with the exception 
of 4160V Bus 4, which did not properly transfer to the RAT. Bus 4 does not supply risk significant loads other than the 
Startup Feedwater Pump [BA]. As a result, the Startup Feedwater Pump did not automatically start, however, it was 
capable of being manually started via its alternate feed from safety related Bus 5, if necessary. The electric and turbine 
driven Emergency Feedwater Pumps [BA] automatically started to provide sufficient emergency feedwater. 

During this event, a voltage transient on Buses 5 and 6 caused some safety related and non-safety related equipment 
to trip and not restart when power was restored. While unexpected, this was consistent with plant design given such a 
transient. The safety related equipment that was operating at the time of the event that tripped and did not restart 
included the Control Room Makeup Air Fan CBA-FN-27B [VI], Spent Fuel Pool Cooling Pump SF-P-10B [DA], Train-A 
Switchgear Area Supply and Return Air Fans CBA-FN-19, 20, 32 and 33 [VI], and Containment Particulate Radiation 
Monitor isolation valves CAH-FV-6572, 6573, and 6574 [IK]. 

The Loose Parts Monitor (LPM) [II] was one of the non-safety related loads that tripped as a result of the voltage 
transient. The LPM powers the acoustic alarm which indicates actuation of the Power Operated Relief Valves (PORV) 
and the pressurizer safety valves [AB]. As a result, an alarm indicating that a PORV or a pressurizer safety valve was 
open occurred during the transient. Operators believed that a PORV had momentarily opened due to the lack of other 
indications confirming a valve was open. Subsequently, it was determined that a PORV did not open and that the alarm 
was due to the loss power to the LPM. The loss of the above described equipment and other non-safety related 
equipment as a result of the voltage transient on Buses 5 and 6 did not adversely affect the response to the reactor trip. 

The response to the reactor trip and the subsequent recovery actions by plant operators were determined to be correct. 
Primary plant system response was normal with expected Engineered Safety Feature (ESF) actions (Emergency 
Feedwater System [BA] actuation on Steam Generator LO-LO level and Feedwater System [SJ] Isolation in response to 
the reactor trip). Per design, the emergency diesel generators did not start since Buses 5 and 6 were reenergized by 
the RAT supply within 1.2 seconds. As necessary, plant operators successfully restarted/reenergized equipment that 
had tripped off or stopped due to the voltage transient on the buses. 

At 0925 EST on December 22, 1998, this event was reported to the NRC pursuant to 10 CFR 50.72(b)(2)(ii) since it 
resulted in a Reactor Protection System (RPS) and an ESF actuation. 
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II. Cause of Event 

This event was caused by an auxiliary switch link pin in breaker 163 that fell out preventing the linkage from actuating 
the auxiliary contact thereby causing a pole disagreement when the breaker was opened. The pin is held in place by 
retaining clips at each end. One of the retaining clips was missing allowing the pin to work its way out of the mechanical 
linkage. The pin with one installed retaining clip was found on the bottom of the breaker cabinet. The other retaining clip 
was also found in the bottom of the cabinet. There was no visible evidence to explain how the clip may have become 
dislodged. The most probable failure mechanism is the improper installation of the retaining clip. 

The most probable cause of the failure of Bus 4 transfer from the UAT to the RAT is misoperation of the residual voltage 
bus relay possibly due to mechanical binding from inactivity. It was not possible to recreate this condition during 
troubleshooting. It is believed that the potential for any binding was eliminated when the relay was cycled during 
troubleshooting activities. 

Another potential cause for the failure of Bus 4 to transfer is a voltage transient. The design of the station bus transfer 
schemes is such that when the UAT supply breaker to the bus opens an automatic transfer to the RAT supply occurs if 
the RAT supply is in synchronism with the bus. If the RAT supply is not in synchronism with the bus, then a transfer is 
allowed when the bus voltage decays to the residual bus voltage setpoint or approximately 25 percent of the rated 
voltage. If the RAT breaker has not closed 1.2 seconds after transfer initiation, then the motors on the bus are tripped 
and the automatic transfer circuitry is disabled to prevent inadvertent RAT breaker closure. The Bus 4 transfer could 
have been blocked if a voltage transient existed which did not allow the bus voltage to decay fast enough to operate the 
residual relay before the 1.2 second timer expired. North Atlantic does not have any data to confirm or refute the 
presence of such a voltage transient, however it is known that the 1.2 second timer had expired for Bus 4. 

The loss of some safety and non-safety related loads as a result of the voltage transient on Buses 5 and 6, while 
unexpected, was consistent with plant design. 

III. Analysis of Event 

There were no adverse safety consequences as a result of this event. The plant responded as designed with the 
exception of the UAT to RAT transfer for Bus 4. Operations personnel properly responded to the reactor trip and 
subsequent recovery actions. 

The failure of the fast transfer circuitry for Bus 4 did not result in any adverse consequences. There are no risk 
significant loads on Bus 4 except for the Startup Feedwater Pump, which has an alternate feed from Bus 5. Additionally, 
Bus 4 could have been immediately re-energized by closing the RAT breaker if necessary. The Startup Feedwater 
Pump was not required to be manually started via its alternate feed from Bus 5 since the electric and turbine driven 
Emergency Feedwater Pumps automatically started to provide sufficient emergency feedwater. Operators subsequently 
successfully reenergized Bus 4. 

The Water Treatment Plant [KJ] is a non-safety related load on Bus 4 that was rendered inoperable by the failure of the 
Bus 4 fast transfer. This complicated post trip recovery actions since this system provides makeup water to the 
Condensate Storage Tank (CST) [KA]. CST water level decreased to approximately 264K gallons but remained above 
its Technical Specification limit of 212K gallons thereby ensuring adequate supply for the electric and turbine driven 
emergency feedwater pumps. However, this is below the 300K gallon limit necessary to start the Startup Feedwater 
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Pump. Hence, this pump could not be started on the CST and then swapped to the condenser hotwells until Water 
Treatment System operation was restored and CST level recovered to at least 300K gallons and thus delayed 
realignment of the Emergency Feedwater System. 

The voltage transient on Buses 5 and 6 that caused some safety related and non-safety related equipment to trip and 
not restart also did not cause any adverse safety consequences. An evaluation of the safety related loads that did not 
restart following the plant trip determined that sufficient time existed for operators to manually restart/repower these 
loads. Plant operators successfully restarted/reenergized equipment that had tripped off or stopped due to the voltage 
transient on the buses, as necessary. Additionally, in the case of the Containment Particulate Radiation Monitor isolation 
valves that lost power, these solenoid valves failed closed to the safe position. This is the same as the response to a 
loss of power or loss of power with Safety Injection. Separate redundant Class 1 E radiation monitors are located inside 
the containment building to perform monitoring under accident conditions. 

IV. Corrective Action 

1. The breaker 163 auxiliary switch linkage pin that fell out was reinstalled with new retaining clips. The eleven 
remaining auxiliary switch link pins and associated clips were verified to be installed on breaker 163. 

2. The remaining seven 345 kV breakers were visually inspected and it was verified that the auxiliary switch linkage 
pins and their associated clips were in place. 

3. The 345 kV breakers will be inspected periodically to ensure the auxiliary switch linkage pins and their associated 
clips are in place. 

4. North Atlantic will evaluate the applicability of a new ABB auxiliary switch linkage pin design. 

5. Electrical Maintenance Department personnel will review the evaluation of this event. 

V. Additional Information  

Similar Events 

This is the second event at Seabrook Station where an auxiliary switch link pin fell out in breaker 163 thereby causing a 
pole disagreement when the breaker was opened. The prior event occurred in April 1990, which was prior to power 
operation, and it caused the Scobie Pond line to trip. As a result, it did not cause a turbine trip or reactor trip and it was 
not reported pursuant to 10 CFR 50.72 or 50.73. The prior event was caused by retaining clips not being installed or 
being improperly installed. Retaining clips for poles "A" and "C" were found to be missing. A link pin for pole "C" had 
fallen out. The link pin and retaining clips were installed as corrective actions. 

Additionally, as documented in LER 91-008-00, North Atlantic has experienced a reactor trip due to the opening of 345 
kV breakers. However, this prior event is unrelated since it was due to a manufacturing error in the relay housing 
contact block assembly on a 345 kV breaker failure protection relay. 
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Manufacturer Data  

345 kV breaker 163: ABB Model 362GB 

Bus 4 Residual Voltage (Undervoltage) Relay: GE Model HGA14AR22A 

Figure 

345 kV Switching Station One-Line Diagram 
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North Atlantic Commitments Contained in NYN-99004 

Description of Commitment 

AR#98022053-02 	The 345 kV breakers will be inspected periodically to ensure the 
auxiliary switch linkage pins and their associated clips are in place. 

AR#98022053-03 	North Atlantic will evaluate the applicability of a new ABB auxiliary 
switch linkage pin design. 

AR#98022053-04 	Electrical Maintenance Department personnel will review the 
evaluation of this event. 
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